The business value of investments in Information Systems (IS) has been, and is predicted to remain, one of the major research topics for IS researchers. While the vast majority of research papers on IS business value find empirical evidence in favour of both the operational and strategic relevance of IS, the fundamental question of the causal relationship between IS investments and business value remains partly unexplained. Three research tasks are essential requisites on the path towards addressing this epistemological question: the synthesis of existing knowledge, the identification of a lack of knowledge and the proposition of paths for closing the knowledge gaps. This paper considers each of these tasks. Research findings include that correlations between IS investments and productivity vary widely among companies and that the mismeasurement of IS investment impact may be rooted in delayed effects. Key limitations of current research are based on the ambiguity and fuzziness of IS business value, the neglected disaggregation of IS investments, and the unexplained process of creating internal and competitive value. Addressing the limitations we suggest research paths, such as the identification of synergy opportunities of IS assets, and the explanation of relationships between IS innovation and change in IS capabilities.
Introduction
The business value of investments in Information Systems (IS) has been, and is predicted to remain, one of the major research topics for IS researchers (Dehning et al, 2004; Roztocki & Weistroffer, 2008) . While only a few, mostly early studies (Dos Santos et al, 1993; West & Courtney, 1993; Hitt & Brynjolfsson, 1996; Rai et al, 1997; Im et al, 2001 ) doubt the economic power of IS, the vast majority of research papers on IS business value (e.g. (Dedrick et al, 2003; Dehning et al, 2003 Dehning et al, , 2008 Peslak, 2003; Santhanam & Hartono, 2003; Swierczek & Shrestha, 2003; Mahmood & Mann, 2005; Zhang, 2005; Shin, 2006; Lin & Shao, 2006a; Aral et al, 2007; Beccalli, 2007; Neirotti & Paolucci, 2007; Wan et al, 2007; Kohli & Grover, 2008; Kim et al, 2009; Ramirez et al, 2010; Han et al, 2011; Kim & Mithas, 2011; Lee et al, 2011) ) find empirical evidence and theoretical arguments in favour of both the operational and strategic relevance of IS. The prominent, but non-academic Harvard Business article by Carr (2003) , entitled 'IT doesn't matter', has also been refuted (Schrage, 2003; European Journal of Information Systems (2013) 22, 139-169 DeJarnett et al, 2004). However, as Baker et al (2008) argue, the fundamental question of the causal relationship between IS investments and business value remains partly unexplained. In addition, new IS and new IS phenomena lead to more questions over time that require addressing. IS researchers have not fully managed to identify and explain the economic relevance of IS (Fink, 2011) so that business executives and researchers continue to question the value of IS investments (Kohli & Grover, 2008) . However, finding an answer to this question is regarded as fundamental to the contribution of the IS discipline (Agarwal & Lucas, 2005) .
Despite this epistemological deficiency in IS business value research, statistics on papers published in pertinent academic outlets show that after a publication peak in 2000 the numbers of published articles on IS business value declined (see Figure A1 in Appendix A) . In particular, the journals Management Information Systems Quarterly (MISQ), Information Systems Research (ISR), Journal of Management Information Systems (JMIS) and European Journal of Information Systems (EJIS) have published only 10 articles on IS business value since 2005. We hypothesise that this decreasing attention to IS business value is not rooted in any declining interest on the part of the editors and reviewers of these journals, but is based on the declining activities of researchers in this field. In order to reactivate researchers' interest and activities in the central field of IS business value, this paper provides a fresh perspective on the question of how IS investments create business value.
Three research tasks are essential requisites on the path towards answering this question and strengthening the role of IS (business value) research: (1) Synthesis of knowledge (what do we know?) (2) Identification of lack of knowledge (what do we still need to know?) (3) Proposition of paths for closing the knowledge gap (how can we get there?). While many research articles, including literature reviews, address task 1, only few address task 2, and we rarely find contributions like those of Soh & Markus (1995) and Kohli & Grover (2008) , which are dedicated to task 3. This paper pursues the idea that all three research tasks should be embedded into one logical flow. Consequently, its contribution is threefold: it provides a synthesis of key research findings, it identifies gaps in research, and it shows paths for overcoming the current research limitations by providing a research agenda.
The remainder of this paper is structured as follows: The next section frames IS business value research, as it is understood in this work. Subsequently, we synthesise key research findings before we identify research gaps. This is followed by the presentation of a detailed agenda for future IS business value research. Then we discuss the potential for further research and present concluding remarks.
IS business value research

Information systems
The academic field of IS research is terminologically pervaded with syntactically similar notions, such as 'information system (IS)', 'information technology (IT)', and 'information and communication technology (ICT)'. These notions often lack any precise semantic definition and differentiation, and they are often also based on different understandings. Reviewing articles published in Information Systems Research, Orlikowski & Iacono (2001) find that the 'IT artefact' has not been theorised, and is widely interpreted depending on the specific research context. Having reviewed more than 300 papers related to IS business value, we find that this problem still exists. For example, only very few papers make explicit how they define their research object. The notional fuzziness and heterogeneous semantics in literature are not surprising, because the IS discipline does not yet provide a broadly accepted or even standardised terminology. For example, there are only few glossaries available (ITAA, 1996; CNSS, 2006; ATIS, 2007) , which even differ in their respective definitions of 'IS' and 'IT'. In this review, we adopt the 'holistic' view on IS, as described in the ATIS Telecom Glossary (Option 3): The entire infrastructure, organization, personnel, and components for the collection, processing, storage, transmission, display, dissemination, and disposition of information.
IS business value
Notions and scope A wide range of articles on IS offers a variety of notions and semantics regarding the economic consequences of IS investments. For example, early works use the notions 'value', 'benefit', 'outcome' or 'worth'. Berghout & Renkema (1997) , Engelbert (1991) , Wiseman (1992) and Melville et al (2004) investigate the 'organizational performance ', and Kohli & Grover (2008) refer to value as the 'economic impact'. The IS discipline still lacks a consistent and widely accepted definition of IS business value (Oz, 2005, p. 796) . The variety in terminology not only mirrors notional inconsistencies, it also reflects different understandings (semantics) of how to operationalise the economic impact of IS. For example, a large subset of empirical studies analyses the relationship between IS investments and productivity (Brynjolfsson & Hitt, 1996) , 'Return on Sales' (Bharadwaj, 2000) or Tobin's q (Brynjolfsson & Yang, 1999) . Other studies stress that, beyond financial and non-financial measures, intangible assets can be affected, such as organisational capabilities (Kohli & Grover, 2008) or strategic position (Irani, 2002) . The discussion becomes even more complicated when researchers also distinguish between what the particular outcome of an IS investment is, and how this outcome is interpreted. For example, the interpretation of a particular outcome, such as a productivity gain, depends on the view of the particular evaluator (Engelbert, 1991; Sylla & Wen, 2002) , on what competitors have achieved (Dehning & Richardson, 2002 ) and on what is finally done to exploit it (Alshawi et al, 2003) . We use the aforementioned facets of IS business value to structure the presentation of the research findings.
Level of examination Literature suggests using different levels to examine the economic impact of IS. One widely used classification distinguishes individual level, firm level, industry level and economy level (Bakos, 1987; Kauffman & Weill, 1989; Brynjolfsson & Yang, 1996; Devaraj & Kohli, 2000; Chau et al, 2007) . In addition, research can also focus on consumer surplus (Bakos, 1987; Brynjolfsson & Yang, 1996; Devaraj & Kohli, 2000) .
The importance of taking the particular level of examination into account is stressed by Dehning & Richardson (2002, p. 8) and also by Brynjolfsson (1993) , who states that the usage of different levels even contributes to the explanation of the 'productivity paradox'. Consequently, we take the level of examination into account in the following synthesis of the research findings.
Object of evaluation Due to the holistic definition of IS, investigations of the economic impact of IS investments differ in their objects of evaluation. While some studies consider overall IS investments, others are more specialised and focus on particular IS assets, such as IT capital (Hitt & Brynjolfsson, 1994; Barua et al, 1995) , or IS personnel and training (Chatterjee et al, 2001; Mahmood & Mann, 2005) . Similar to the level of examination, differences in the object of evaluation are considered in our analysis of results. Kohli & Grover (2008) stress, research on IS value can be of ex ante and ex post nature. While the ex ante evaluation of IS value supports decision makers in answering the question as to which of the alternative IS investment(s) available will best achieve the organisation's goals or preferences, ex post research investigates the extent to which IS investments have actually created value. This paper focuses on the latter aspect only.
Time of evaluation As
Definition of IS business value Drawing on the aforementioned multiple facets of IS research, we define: IS business value is the impact of investments in particular IS assets on the multidimensional performance and capabilities of economic entities at various levels, complemented by the ultimate meaning of performance in the economic environment.
The ultimate meaning of performance gains and losses (outcome) refers to what is subsequently derived if the outcome is exploited. For example, the outcome of introducing a workflow management system may be that a business process can now be performed more quickly. The ultimate meaning of the outcome comes from what is done with the time saved, and it also depends on the extent to which competitors have speeded up their processes.
Theoretical paradigms used in IS business value research
Researchers have employed many theoretical paradigms when analysing the value that IS creates for organisations.
These include microeconomics, industrial organisation theory, socio-political paradigms, organisational behaviour theory, resource-based view (RBV) and decision theory (Hoogeveen & Oppelland, 2002; Melville et al, 2004; Paré et al, 2008) .
In the field of microeconomics, the theory of production (Brynjolfsson, 1993; Brynjolfsson & Hitt, 1995; Lichtenberg, 1995; Brynjolfsson & Yang, 1996; Dewan & Min, 1997; Dedrick et al, 2003) , growth accounting (Jorgenson & Stiroh, 1999; Brynjolfsson & Hitt, 2003) , consumer theory (Brynjolfsson, 1996; Hitt & Brynjolfsson, 1996) and option pricing theory (Benaroch & Kauffman, 1999) have been employed. Industrial organisation theory has been adopted by researchers who have applied game theory (Belleflamme, 2001) , agency theory and contract theory (Clemons & Kleindorfer, 1992; Bakos & Nault, 1997) , and transaction cost theory (Clemons & Row, 1991; Gurbaxani & Whang, 1991) . Researchers have used socio-political paradigms by applying the theory of embeddedness (Chatfield & Yetton, 2000) . Organisational behaviour theory was used by Devaraj & Kohli (2000) , and the RBV has been adopted in many studies (Clemons & Row, 1991; Mata et al, 1995; Powell & Dent-Micallef, 1997; Jarvenpaa & Leidner, 1998; Bharadwaj, 2000; Caldeira & Ward, 2003; Santhanam & Hartono, 2003; Melville et al, 2004) . Beyond the adoption of established theories, several researchers have also proposed new theories, prominent examples being the process theory of Soh & Markus (1995) , the processoriented framework of Mooney et al (1995) , and the theoretical framework on the sustainability of competitive advantage rooted in IS use (Piccoli & Ives, 2005) .
We draw on some of the aforementioned theories in our research agenda in terms of suggesting theoretical foundations for research thrusts.
Synthesising research findings
The economic relevance of IS has been studied for many years and 12 years ago it had already attracted more than 1000 research papers (Bannister & Remenyi, 2000) . In order to cover this abundance of literature systematically, to synthesise key research findings and to identify research problems, we conducted a comprehensive literature search: We performed a title search in pertinent journal databases and also scanned the table of contents of pertinent journals, including MIS Quarterly, Information Systems Research, Management Science, Journal of Management Information Systems, Organization Science, among others (see Appendix B for details on the search process). The final body of literature considered in this study consists of more than 200 articles. Based on prior work (Schryen, 2010a, b) , we also explored the following literature reviews on IS business value, which have been published since 1989 in peer-reviewed journals or peerreviewed conference proceedings: (Kauffman & Weill, 1989; DeLone & McLean, 1992; Brynjolfsson, 1993; Soh & Markus, 1995; Brynjolfsson & Yang, 1996; Sircar et al, 1998; Seddon et al, 1999; Bannister & Remenyi, 2000; Chan, 2000; Devaraj & Kohli, 2000; Dehning & Richardson, 2002; Irani & Love, 2002; Sylla & Wen, 2002; Dedrick et al, 2003; Melville et al, 2004; Piccoli & Ives, 2005; Chau et al, 2007; Wan et al, 2007; Kohli & Grover, 2008; Paré et al, 2008) .
Reviewing the large body of literature on IS business value research reveals that this field is dominated by empirical studies (Chen & Hwang, 1991; Chan, 2000; Paré et al, 2008) and econometric approaches, the ex post perspective, the adoption of variance theories in contrast to process theories (Markus & Robey, 1988; Soh & Markus, 1995; Sircar et al, 1998; Paré et al, 2008) , a firm-level perspective (Chau et al, 2007; Wan et al, 2007; Paré et al, 2008) , the analysis of firm performance in terms of productivity, market performance and accounting performance, and the consideration of the complementary influence of contextual factors and lag effects.
In order to organise the presentation of prior research, we define and apply a new conceptual model, which is based on a synthesis of four prominent IS business value models (see Figure 1) proposed by Dedrick et al (2003) , Dehning & Richardson (2002) , Melville et al (2004) and Soh & Markus (1995) . The advantage of drawing on these research models lies in their wide adoption by IS researchers, which allows us to map and assess the research findings of IS business value literature appropriately. Our approach of synthesising these models is not an attempt to unify (and simplify) different perspectives applied by researchers, but it pursues the aim to identify and present their shared understanding of IS business value. We argue that this synthesis is useful in guiding the presentation of key results in the IS business value literature.
The four models shown in Figure 1 show consensus with regard to the following basic insights:
1. The impact of IS investments can be assessed along numerous performance measures, which can be divided into process performance measures and firm/ organisational performance measures. The latter can be further divided into market measures and financial/ accounting measures. The impact of IS investments on firm performance is mediated through process performance. 2. The impact of IS investments on process performance and firm performance is affected by contextual/ environmental factors on the firm, industry and country levels. 3. IS investments and resulting assets can occur in different forms: they can consist of IT expenditures (hardware, software, technical infrastructure), human IS resources and IS management capabilities. IS investments are complemented with non-IS investments, and together they affect process performance.
There is also strong empirical evidence in the literature that the impact of IS investments also needs to account for substantial time lags, which can span a period of years (Brynjolfsson & Hitt, 1998; Santhanam & Hartono, 2003; Jain, 2005; Mahmood & Mann, 2005) . Synthesizing the aforementioned key insights leads to the model shown in Figure 2 .
We now use this model to draw a condensed picture of what the literature has found in key research areas (see Table 1 for a summary of key findings).
Performance measures
One of the most important topics in the economic appraisal of IS investments is the question of what to measure. During the past 20 years, the body of literature on the economic appraisal of IS investments has grown enormously, and so has the number of economic measures investigated. For example, researchers have addressed productivity (Brynjolfsson & Hitt, 1996 , capacity utilisation and product quality (Barua et al, 1995; Thatcher & Oliver, 2001; Thatcher & Pingry, 2004b , customer satisfaction (Devaraj & Kohli, 2000) , production efficiency (Thatcher & Oliver, 2001 ) and productive efficiency (Chen & Lin, 2009; Lin, 2009) , consumer welfare (Thatcher & Pingry, 2004a, b; Thatcher & Pingry, 2007) , various profit ratios, such as 'Return on Assets' (Weill, 1992; Barua et al, 1995) , and also market-oriented measures, such as Tobin's q (Bharadwaj et al, 1999; Brynjolfsson & Yang, 1999) .
The abundance of different aspects of IS success has been addressed by researchers who provide taxonomies to organise the diverse research studies (Ward, 1990; Seddon, 1997; Irani & Love, 2002; Lee et al, 2008; Marthandan & Tang, 2010) . However, probably the most frequently adopted classification is proposed by DeLone & McLean (1992) , who provide a comprehensive IS success taxonomy that posits six dimensions: 'system quality', 'information quality', 'use', 'user satisfaction', 'individual impact' and 'organisational impact'. This model was extended by Seddon (1997) , updated with minor refinements by DeLone & McLean (2003) , and also adopted in more recent research (DeLone & McLean, 2004; Chau et al, 2007) . Complementary to the taxonomy of DeLone & McLean (1992) , a simple and often applied classification distinguishes between (business) process performance and firm performance (Barua et al, 1995; Dehning & Richardson, 2002; Melville et al, 2004) . This process-oriented perspective has been widely adopted to show that the impact of IS investments on firm performance is intermediated by process performance (Barua et al, 1995; Mooney et al, 1995; Soh & Markus, 1995; Shin, 1997; Dehning & Richardson, 2002; Lee et al, 2004; Kim et al, 2006) . Summing up, both the DeLone and McLean model and its extensions, and the process/firm performance perspective are widely accepted and are deemed appropriate for the classification of performance measures. 
Impact on productivity
Productivity is probably the most intensively discussed process performance measure in the context of IS investment. Some early studies in the late 1980s and early 1990s (see Brynjolfsson & Yang (1996) for a comprehensive review) did not find that IS considerably contributed to productivity and economic growth at economy level (Baily, 1986; Roach, 1987; Jorgenson & Stiroh, 1995) , at industry level (Roach, 1991; Berndt & Morrison, 1995) or at firm level (Loveman, 1994) . One impact of these studies was the creation of the term 'productivity paradox'. However, in his comprehensive review of productivity results, Brynjolfsson (1993) concludes that the alleged productivity paradox is due mostly to deficiencies in measurement and methodology (see also Rowe (1994) ), and more precisely to mismeasurement of inputs and outputs, lags due to learning and adjustment (see also Oz (2005)), redistribution and dissipation of profits, and mismanagement of information and technology.
More recent literature draws a more positive picture of the impact on productivity. Although a few studies (Ko & Bryson, 2002; Ko & Osei-Bryson, 2004; Lin & Shao, 2006b) do not find any evidence of a positive correlation, the opposite results are reported by Aral et al (2007) , Brynjolfsson & Hitt (1996) , Brynjolfsson & Hitt (2000) , Kelley (1994) , Lin & Shao (2006a) , Neirotti & Paolucci (2007) , Menon et al (2000) , Shin (1997) , Stiroh (2002), and Swierczek & Shrestha (2003) . In their literature reviews, Devaraj & Kohli (2000) and Dedrick et al (2003) find an overall positive effect on productivity reported in the literature. However, they also admit that the impact varies widely among different companies. This might explain why some researchers do not find positive correlations between IS investments and productivity in their samples. According to Wan et al (2007) and Dedrick et al (2003) , the productivity paradox has been resolved at firm level due to more sophisticated and refined data sources, a shift in the level of analysis towards the firm level, and a refocus on the management of IS. They argue that research has probably better accounted for the four problems cited by Brynjolfsson (1993) .
With IS becoming a larger share of total capital investment (Dedrick et al, 2003) , more recent studies also find a major impact of IS investments on national productivity and economic growth ( Jorgenson & Stiroh, 2000; Oliner & Sichel, 2000; Jorgensen, 2001; Dedrick et al, 2003; Lee et al, 2011) . In their review, Dedrick et al (2003) conclude that the literature has shown a positive relationship between IS investments, growth and national productivity, at least in developed countries. We found only one empirical study that negates the relationship between IS value and productivity in developed countries (Lin & Chiang, 2011 Brynjolfsson & Hitt, 1996 , Brynjolfsson & Hitt, 2000 , Barua et al, 1995 , Thatcher & Oliver, 2001 , Thatcher & Pingry, 2004a , Thatcher & Pingry, 2004b , Thatcher & Pingry, 2007 , Barua et al, 1995 , Bharadwaj et al, 1999 , Lin, 2009 , Chen & Lin, 2009 Widely adopted classifications are (1) the model of DeLone and McLean and (2) the classification that distinguishes between process performance and firm performance.
(1) DeLone & Mclean, 1992 , Seddon, 1997 , DeLone & McLean, 2003 Barua et al, 1995 , Dehning & Richardson, 2002 , Melville et al, 2004 The impact of IS investments on firm performance is intermediated by process performance. Barua et al, 1995 , Dehning & Richardson, 2002 , Kim et al, 2006 , Lee et al, 2004 , Mooney et al, 1995 , Shin, 1997 , Soh & Markus, 1995 Impact on productivity Early studies did not find a positive correlation between IS and productivity at firm level, industry level or economy level. Brynjolfsson & Yang, 1996 , Baily, 1986 Jorgenson & Stiroh, 1995 , Roach, 1987 , Berndt & Morrison, 1995 , Roach, 1991 , Loveman, 1994 More recent studies draw a more positive picture of the impact on productivity: productivity paradox has been resolved at firm level; major impact of IS investments on national productivity and economic growth. Aral et al, 2007 , Brynjolfsson & Hitt, 1996 , Brynjolfsson & Hitt, 2000 , Kelley, 1994 , Lin & Shao, 2006a , Neirotti & Paolucci, 2007 , Menon et al, 2000 , Shin, 1997 , Stiroh, 2002 , Swierczek & Shrestha, 2003 , Devaraj & Kohli, 2000 , Dedrick et al, 2003 , Jorgensen, 2001 , Jorgenson & Stiroh, 2000 , Oliner & Sichel, 2000 Impact on market performance
No positive correlation between IS investments and Total Shareholder Return (TSR). Tam, 1998 , Brynjolfsson & Hitt, 1996 Impact of IS investments on stock market reactions is largely determined by the particular type of IS. , Im et al, 2001 , Richardson & Zmud, 2002 , Dehning et al, 2003 Positive correlation between IS investments and Tobin's q. Bharadwaj et al, 1999 , Brynjolfsson & Yang, 1999 , Brynjolfsson et al, 2002 Impact on accounting performance IS investments positively affect (1) Return on sales and (2) Operating income to employees.
Dos Santos
(1) Bharadwaj, 2000 , Dehning & Stratopoulos, 2002 , Kim et al, 2009 , Santhanam & Hartono, 2003 , Zhang, 2005 (2) Bharadwaj, 2000 , Santhanam & Hartono, 2003 Positive impact on (1) Return on assets, (2) Return on investment and (3) Return on equity seems to depend largely on lag effects, contextual factors and the level of IS investments compared to total assets.
(1) Bharadwaj, 2000 , Dehning & Stratopoulos, 2002 , Hitt & Brynjolfsson, 1996 , Kim et al, 2009 , Peslak, 2003 , Rai et al, 1997 , Santhanam & Hartono, 2003 , Stratopoulos & Dehning, 2000 , Tam, 1998 (2) Hayes et al, 2001 , Mahmood & Mann, 2005 , Peslak, 2003 , Stratopoulos & Dehning, 2000 (3) Alpar & Kim, 1990 , Beccalli, 2007 , Peslak, 2003 , Rai et al, 1997 , Shin, 2006 , Stratopoulos & Dehning, 2000 , Tam, 1998 Contextual factors Contextual factors can be divided into firm, industry and economic factors. Barua et al, 1996 , Bharadwaj, 2000 , Davern & Kauffman, 2000 , Dehning & Richardson, 2002 , Ko & Osei-Bryson, 2004 , Melville et al, 2004 , Zhu et al, 2004 Alignment of IS with a firm's core competencies and business planning and close ties between IS investments and upper management are crucial for enhanced firm performance. Chari et al, 2008 , Dos Santos et al, 1996 , Floyd & Wooldridge, 1990 , Li & Ye, 1999 , Ravichandran & Lertwongsatien, 2005 (1) Industry factors and (2) macro-economic factors are addressed only rarely.
(1) Lin & Shao, 2006a , Sircar et al, 2000 , Melville et al, 2007 Kim et al, 2009 , Swierczek & Shrestha, 2003 , Zhu et al, 2004 Lag effects Mismeasurement of IS investment impact may be rooted in the ignorance of effects delayed by years. Kauffman & Weill, 1989 , Stiroh, 2002 , Weill & Olson, 1989 , Brynjolfsson & Hitt, 1998 , Jain, 2005 , Mahmood & Mann, 2005 , Oz, 2005 , Santhanam & Hartono, 2003 , Das et al, 2011 To sum up, the recent literature paints a positive picture of IS-based productivity gains overall, at least at firm level and national level. However, correlations between IS investments and productivity vary widely among companies, and IS-based productivity gains at the national level are limited to developed countries.
Impact on market performance
Researchers have shown some interest in analysing the extent to which IS investments are correlated with increased (stock) market performance of firms. Tam (1998), Dedrick et al (2003) and Brynjolfsson & Hitt (1996) investigate the impact on 'Total Shareholder Return' and find no correlation and a negative correlation, respectively. Dos Santos et al (1993) , Im et al (2001) , Richardson & Zmud (2002) and Dehning et al (2003) analyse stock market reactions and find that the impact is largely determined by the particular type of IS and its strategic role. In more recent studies, Bharadwaj et al (2009) report that the market responds (in terms of stock prices) more negatively to implementation failures affecting new systems than to operating failures involving current systems, and Dehning et al (2007a) find that IS spending increases earnings forecast dispersion and error, which in turn might affect the market value of the firm. Bharadwaj et al (1999) , Brynjolfsson & Yang (1999) , Brynjolfsson et al (2002) and Peslak (2003) focus on Tobin's q and find positive correlations. Kim & Mithas (2011) investigate the business value of IS in terms of performance in bond markets, and they find a significant association between a firm's IS intensity and bond ratings at issuance. In their literature review, Dehning & Richardson (2002) conclude that market values increase by five to 20 times the amount spent on IS, and that shareholders value strategic IS investments. Brynjolfsson & Yang (1999) and Brynjolfsson et al (2000) suggest that adjustment costs and intangible assets, such as software, training and organisational transformations, may provide an explanation for the high market valuation found for IS.
Impact on accounting performance
The impact of IS investments on accounting performance is one the most intensively studied research areas in IS business value research, at least with regard to profit ratios. While only very few studies analyse cost ratios (Bharadwaj, 2000; Santhanam & Hartono, 2003) or turnover ratios (Barua et al, 1995; Dehning & Stratopoulos, 2002) , many studies address profit ratios: IS investments seem to positively affect 'Return on Sales' (Tam, 1998; Bharadwaj, 2000; Dehning & Stratopoulos, 2002; Santhanam & Hartono, 2003; Zhang, 2005; Kim et al, 2009) and 'operating income to employees' (Bharadwaj, 2000; Santhanam & Hartono, 2003) , while the positive impact on 'Return on Assets' (Hitt & Brynjolfsson, 1996; Rai et al, 1997; Tam, 1998; Bharadwaj, 2000; Stratopoulos & Dehning, 2000; Dehning & Stratopoulos, 2002; Peslak, 2003; Santhanam & Hartono, 2003; Kim et al, 2009 ), 'Return on Investment' (Stratopoulos & Dehning, 2000; Hayes et al, 2001; Peslak, 2003; Mahmood & Mann, 2005) and Return on Equity (ROE) (Alpar & Kim, 1990; Rai et al, 1997; Tam, 1998; Stratopoulos & Dehning, 2000; Peslak, 2003; Shin, 2006; Beccalli, 2007; Dehning et al, 2008 ) is less clear, and seems to depend largely on lag effects, contextual factors and the level of IS investments compared to total assets.
Contextual factors
The important role of contextual factors with regard to the impact of IS investments has been identified in several works (Barua et al, 1995; Milgrom & Roberts, 1995 Most of the studies that address contextual factors focus on firm factors (Floyd & Wooldridge, 1990; Dos Santos et al, 1996; Armstrong & Sambamurthy, 1999; Li & Ye, 1999; Ravichandran & Lertwongsatien, 2005; Chari et al, 2008) . These studies strongly suggest that both the alignment of IS with a firm's core competencies and business planning, close ties between IS investments and upper management, and CIOs' business and IS knowledge are crucial for IS-driven enhanced firm performance. Other firm factors have proven to have either low explanatory power or none at all, or require more comprehensive investigation. Industry (2003) and Zhu et al (2004) . However, the body of literature that addresses industry or macro-economic factors is still too small to draw a clear picture.
Lag effects
It is argued in the literature that a mismeasurement of IS investment impact may be rooted in inappropriate methodology when delayed effects need to be considered, but are ignored (Kauffman & Weill, 1989; Weill & Olson, 1989; Stiroh, 2002; Oz, 2005) . Brynjolfsson (1993) and Brynjolfsson & Yang (1996) even find in their reviews that lags due to learning and adjustment have not been sufficiently considered in productivity studies, and that this shortcoming in methodology is one of four explanations for the 'IT productivity paradox'. Some empirical studies (Brynjolfsson & Hitt, 1998; Santhanam & Hartono, 2003; Jain, 2005; Mahmood & Mann, 2005; Das et al, 2011) account for this criticism, and find that lags may exist and that several years may pass before an organisation's investment in IS bears fruit.
Summary of literature findings
The key findings of IS business value literature are summarized in Table 1 .
Identifying research gaps
Despite the large body of literature on IS business value, including many empirical studies on the economic impact of IS investments, dissenting opinions on IS value (West & Courtney, 1993; Hitt & Brynjolfsson, 1996; Carr, 2003) show that IS researchers have not fully managed to identify and explain the economic relevance of IS. In fact, our study of the literature reveals inconclusive and conflicting results in many areas, including correlations between IS investments and productivity, market performance, and accounting performance. Overall, after many years of research, the contribution and importance of IS regarding the creation of various forms of business value still seem to remain a 'grey box'.
We hypothesise that the existence of the grey box is largely rooted in the fact that past research on IS business value has underemphasised increasingly important research areas and questions -more specifically (1) how to get a consistent and comprehensive understanding of the complex 'IS business value construct', (2) how to disaggregate overall IS investments in order to distinguish IS assets that create value from those which do not, and (3) how, why and when IS assets create capabilities with which they jointly create and preserve business value. We look at these questions in more detail in the following subsections.
Ambiguity and fuzziness of the 'IS business value' construct A substantial part of IS value manifests in various nonfinancial, intangible value items. Of particular importance are internal capabilities, the neglect of which leads to the underestimation of the overall economic benefit of IS investments (Davern & Wilkin, 2010) . We refer to this deficiency as ambiguity and fuzziness of the IS business construct, and we unfold the issue in this subsection.
The research on IS business value is multifaceted, as the previous section reveals. The drivers of specific research directions and their related performance indicators are probably due to the various home disciplines of researchers to a great extent, and to theories and methodologies adopted from other economic fields (for a more detailed analysis, see the subsection 'Theoretical paradigms used in IS business value research'). The diversity of efforts in considering different impacts of IS investments should be acknowledged as a necessary approach in order to cover IS business value comprehensively. It accounts for the observation of Kohli & Grover (2008, p. 26) that IS-based value manifests itself in many ways.
However, having analysed a substantial body of literature on IS business value, it seems that the discussion frays into many lines of thought in various directions by contemporaneously losing track of the 'IS value construct'. For example, only a few studies (Hitt & Brynjolfsson, 1996; Thatcher & Pingry, 2004a; Kohli & Grover, 2008) recognise the importance of linkages between different types of performance.
What makes it extremely challenging to capture IS business value comprehensively is the fact that it also manifests in ways that are hard to measure with quantitative indicators. For example, Avgerou (2001) argues that the value of (interorganisational) IS should also be seen with regard to its contribution to securing a firm's competitive position by protecting resources. The importance of product and service innovations induced through IS is also highlighted in the literature (Aral & Weill, 2007; Zammuto et al, 2007) . While resource protection and product and service provision are market-oriented capabilities that are assumed to have a direct impact on the strategic position of a firm, internal capabilities (sometimes referred to as 'intangibles') created through IS are deemed important parts of IS business value as well (Shin, 1997; Bannister & Remenyi, 2000; Brynjolfsson & Hitt, 2000; Devaraj & Kohli, 2000; Irani & Love, 2001; Irani, 2002; Oz, 2005) . For example, implications of IS use at the individual level, and capabilities and knowledge at the organisational level (Kohli & Grover, 2008) , such as redesigned business processes, better decision-making and improved coordination flexibility (Soh & Markus, 1995) , may have either an intermediate, a delayed or a hidden impact on performance that is measured by traditional economic indicators. However, only few researchers have empirically addressed internal capabilities in their empirical studies. For example, Ayal & Seidmann (2009) analyse health (in the context of a case study in medical imaging informatics), Barua et al (1995) investigate relative inferior quality, and Bresnahan et al (2002) focus on product and service innovations, and specific types of work organisation. Apparently, it has either not been widely acknowledged or has at least been underestimated in the IS business value community that internal capabilities must not be overseen when IS business value is addressed. Consequently, we argue that a systemisation of internal capabilities should be included when we theorise on the IS business value construct.
In the presence of many empirical studies on the impact of IS investments on economic performance, the perspective of the ultimate meaning of performance (gains or losses) has been suggested. Alshawi et al (2003) widen the view on IS business value: An outcome is the result of introducing a new IT system, a benefit is what is subsequently derived if the new capability is exploited. For example, a system may have as an outcome that a task can now be performed more quickly. However,[y] the benefit often comes from what is done with the saved time, for example ensuring the product reaches the customer more quickly. Furthermore, the assessment of outcomes may also depend on what competitors have achieved (Dehning & Richardson, 2002) . While these arguments call for a context-specific definition and assessment of business value, Sylla & Wen (2002, p. 242) note that the value may depend upon the subjective preferences of those who perform the evaluation. For example, a decrease in personnel costs is usually positively assessed by managers, while staff councils may regard this decrease negatively. This argument indicates the necessity to distinguish between performance, which is measured by means of economic indicators, and its (potentially different) values in terms of the subjective interpretation of (different) stakeholders. While the former perspective is referred to as 'outcome approach' (Sethi & King, 1994) , the latter corresponds to what is referred to as 'perceived benefit' (Tallon et al, 2000; Chau et al, 2007) . However, the literature is remarkably silent on the aforementioned aspects of IS business value.
To sum up deficiencies in the research on the ambiguity and fuzziness of the 'IS business value' construct, we argue that our future efforts to develop a consistent and comprehensive understanding of the complex 'IS business value construct' should account for (a) linkages between different types of performance, (b) market-oriented capabilities that go beyond hard indicators, (c) various types of internal capabilities, (d) an environmentally oriented understanding, and (e) perceived benefits that are dependent on the respective stakeholders.
Neglected disaggregation of IS investments
While the ambiguity and fuzziness of the IS business value construct, discussed in the preceding subsection is an 'output problem', we also face an 'input problem', manifested in the usage and questionable comparison of different types of IS expenditures (Oz, 2005) . Consequently, it has been widely argued in the literature that better insights into the way IS investments induce superior business performance require a breakdown of IS investments into single IS assets (Weill, 1992; Mahmood & Mann, 1993; Ross et al, 1996; Rai et al, 1997; Bharadwaj, 2000; Sircar et al, 2000; Orlikowski & Iacono, 2001; Melville et al, 2004) . We follow this path in this subsection.
The analysis of literature findings in the previous section reveals subfields of IS business value research, where the impact of IS investments on various economic performance indicators is not clear due to contradictory empirical results. Taking a closer look at this body of literature, it becomes obvious that most empirical studies on IS business value consider IS to be an aggregate, uniform asset (Bharadwaj et al, 1999) or divide IS investments into capital and labour stock (Brynjolfsson & Hitt, 1996; Hitt & Brynjolfsson, 1996; Bharadwaj, 2000) ; we found only 22 empirical studies (see below in this subsection) that analyse the economic impact of specific types of IS assets. However, it seems questionable whether this high-level perspective is appropriate for identifying and explaining IS-induced value. For example, investments of equal amounts in the substitution of outdated PCs for employees and in a customer relationship management (CRM) system, which enables the firm to identify customer behaviour at the individual level and to derive personalised customer needs, are likely to have different impacts on the competitive position of the firm. Furthermore, our literature review reveals that the impact of IS investments on (stock) market reactions is largely determined by the particular type of IS. Orlikowski & Iacono (2001) find that many articles fail to be specific about the 'IT artefact', Melville et al (2004) note that the IS community still has divergent perspectives on the IT construct, which depend on the specific context of research, and Aral & Weill (2007) conclude that [y]the majority of firm-level analysis measures IT in the aggregate. As a result, we know little about the relative performance contributions of different types of IT investments and whether different IT investments impact different aspects of firm performance.
Following this research path, several authors began to analyse the impact of specific IS assets on selected firm performance criteria. However, the resulting picture is quite mixed: Several studies (Hitt & Brynjolfsson, 1994; Barua et al, 1995; Rai et al, 1997; Tam, 1998; Sircar et al, 2000; Mahmood & Mann, 2005; Martin-Oliver & Salas-Fumas, 2008; Thouin et al, 2008) analyse the impact of IT capital, and find no correlation with stock market behaviour, mixed results regarding profitability ratios, and a positive correlation with profitability in terms of 'sales' and 'value added'. However, the studies do not investigate whether the impact depends on contextual factors. In addition, most studies refer to old data (1980s and 1990s). Some studies are even more specialised, and analyse the impact of hardware expenditures or expenditures based on investments in software (Rai et al, 1997; Beccalli, 2007) , production-oriented software (Barua et al, 1995) and Thouin et al (2008) .
On the basis of the few and mixed results concerning the impact of investments in various IS assets [y] it appears that firms benefit unequally from their different IT investments (Bharadwaj et al, 1999 (Bharadwaj et al, , p. 1020 . Mutch (2010) argues that one explanation for this phenomenon is the effects of combinations of particular IS assets. This argument is convincing when we acknowledge, for example, that purchasing an email system is rather useless unless employees are trained to use the system effectively. However, the literature has been remarkably silent on synergies and complementarities of IS assets (Cho & Shaw, 2009) . Orlikowski & Iacono (2001) argue that there are compelling theoretical arguments from works on technological change in organisations to be more specific about the form IS investments take.
To sum up deficiencies in research on the disaggregation of IS assets, we argue that gaining further insights into how and why IS creates business value requires (a) the conceptual and empirical disaggregation of IS assets, (b) the accounting for the strategic and resourceoriented relevance in the process of disaggregation, and (c) the analysis of synergies and complementarities of IS assets.
IS business value creation process as grey box
The literature provides some streams of research on how, why and when IS creates business value. For example, results indicate that IS assets and complementary capabilities affect each other and can even co-create competitive value. However, the particular relationships between IS assets and complementary capabilities, their roles in the value generation process, and the conditions under which competitive value is created remain unclear. We hypothesise that this epistemological issue is one of the main reasons why the IS community still lacks a theory of IS business value (among the many theories listed on the AIS website (Schneberger & Wade, 2010) , no theory of IS business value is provided). Our argument is based on the understanding that a theory is required to have an explanatory component included (Dubin, 1978; Whetten, 1989; Sutton & Staw, 1995) . Due to the apparent importance of opening the grey box of IS business value creation, we discuss this issue in more detail in the following paragraphs.
Our analysis of the literature shows that the vast majority of both theoretical and empirical research papers on IS business value are concerned with quantifying the impact of IS investments on various forms of performance, such as ROA, labour productivity, inventory turnover and Tobin's q. This perspective is outputoriented, allows the identification of correlations between IS inputs and economic performance, and is capable of answering the question of what IS has induced. Since the results of this research stream are partially conflicting, as Table 1 shows (see the previous section), researchers are interested in exploring the reasons for the divergent results. However, the output-oriented perspective does not provide explanations for the divergence in economic performance, as it does not allow an analysis of how, why and when IS investments create business value. As Sircar et al (1998) note, the analysis of the impact of IS on selected outputs suffers the problem that firm performance is also simultaneously affected by a host of other external and internal factors, making it exceedingly difficult to isolate the influence of IT alone and to develop causal relationships.
Researchers have started addressing the 'how' and 'why' questions in multiple ways. One stream of research conceptualises and investigates (the mediating role of) internal capabilities (Shin, 1997; Bannister & Remenyi, 2000; Brynjolfsson & Hitt, 2000; Devaraj & Kohli, 2000; Irani & Love, 2001; Irani, 2002; Oz, 2005) . A second stream acknowledges the importance of complementarities, and, in particular, IS capabilities (Aral & Weill, 2007; Hsieh et al, 2011; Kim et al, 2011; Mithas et al, 2011) and socio-organisational capabilities (DeSanctis & Poole, 1994; Rowe, 1994; Orlikowski, 1996; Whittington et al, 1999; Avgerou, 2001; Pinsonneault & Kraemer, 2002; Aral & Weill, 2007; Kane & Alavi, 2007; Leonardi, 2007; Zammuto et al, 2007; Mutch, 2010; Tambe et al, 2012) . It acknowledges the existence of time-variant relationships between complementarities and IS. This perspective is mirrored in the conceptualization of IS innovation processes and socio-organizational changes (Gregor et al, 2006) . However, the discussion of the complementarities of IS assets, IS capabilities and socioorganisational capabilities is fragmented and produces conflicting results. For example, the existence of interdependencies between IS innovation and socioorganisational capabilities is stressed in many of the abovementioned works, which suggest a symbiotic relationship (Zammuto et al, 2007) , while others, such as Avgerou (2000), adopt an institutionalisation perspective and argue that IS innovation relies on its own institutional forces. The relationship between IS capabilities and socio-organisational capabilities has also been rarely addressed (see, for example, Rai & Tang, 2010) .
Acknowledging the importance of considering relationships between IS assets and firms' capabilities, the question arises of how the complementarities co-create business value in terms of various competitive goals, such as the protection of resources (Avgerou, 2001), innovations and market performance. We see some fragmented discussion of this important issue in the literature. For example, Dedrick et al (2003) find that IS is an enabler of organisational changes that can lead to additional productivity gains, which can in turn lead to lower product prices and an increased market share. Aral & Weill (2007) argue that investments in specific IS assets explain performance differences only along dimensions consistent with their strategic purpose. Bhatt & Grover (2005) suggest that the quality of IS business expertise can form capabilities that have a significant effect on competitive advantage.
Overall, the value creation process remains unclear in terms of how, why and when IS assets and organisational capabilities are transformed into competitive strength. For example, Rowe (1994) argues that competitive value can be created in specific periods only, but the literature does not provide many contributions on this issue. Gaining insights into this subfield is of particular importance for practitioners and also for scholars engaged in fierce debate about the competitive advantage of IS (Feeny & Ives, 1990; West & Courtney, 1993; Hitt & Brynjolfsson, 1996; Zhang & Lado, 2001; Carr, 2003; Bhatt & Grover, 2005; Piccoli & Ives, 2005) .
While the above discussion implicitly assumes that there are many ways in which IS can add value, an unbiased discussion of the economic impact of IS investments requires us to think also about barriers or challenges to IS value generation and unanticipated consequencesbe they positive or negative -of using IS. For example, reviewing three large Australian IS projects and their failures, Avison et al (2006) find that managerial IS unconsciousness and failure in IS governance, defined as patterns of authority for key IS activities in firms, including IS infrastructure, IS use and project management (Sambamurthy & Zmud, 2000) , can even lead to the bankruptcy of private companies and the waste of millions of dollars of taxpayers' money. The authors also argue that the importance of IS governance is largely ignored in the failure literature (Avison & Wilson, 2002) . In the evaluation of 99 retrospectives of IS projects conducted in 74 organisations, Nelson (2007) finds that poor estimation and/or scheduling process, ineffective stakeholder management and insufficient risk management are the top three mistakes made, and which occurred in approximately half of the projects examined. Interestingly, the findings also suggest that none of the top 10 mistakes was a technology mistake. The author concludes that project managers should be, first and foremost, experts in managing processes and people. A more theoretical approach on unanticipated consequences of IS use is conducted by Markus & Robey (2004) , who examine four classes of explanations of unintended consequences of IS use. They suggest theories that (1) explain patterns of use and patterns of consequences in terms of affordances of IS, (2) explain patterns of use in terms of human agency, (3) emphasise complex interactions between technology use and other aspects of the organisational context of use, and (4) emphasise complex interactions between technology use and social systems, including cultural belief systems and politics. While Markus and Robey draw on 'divergent disciplinary orientations' and thereby suggest a rich set of theoretical underpinnings, research still lacks an integrated theory (and its empirical validation) concerning unanticipated consequences of IS use, as the authors themselves admit. 
Summary of identified deficiencies in research
The identified deficiencies in IS business value research are summarised in Table 2 , grouped by aggregated research gaps and supported with references.
Research agenda
In this section we suggest a research agenda that links existing IS business value knowledge -condensed into the synthesised IS business value model shown in Figure 2 with the identified deficiencies in IS business value research, considers interdependencies between the deficiencies, and suggests research paths for overcoming them. Our research agenda is based on prior work (Schryen, 2011) shifts the focus towards the diversity of (internal and competitive) IS business value constructs, the causal nature of their relationships, and the resulting processes of value creation. In particular, it extends the view of IS business value with IS innovation, change in IS capabilities and socio-organisational change as new focal constructs of internal value, and with innovation and protection of resources as additional constructs of competitive value. Figure 3 shows a graphical representation of the research agenda, which is broken down into research thrusts and related research paths.
Ambiguity and fuzziness of the 'IS business value' construct
The identification of research deficiencies reveals that the object of investigation, the 'IS business value construct', has been defined neither precisely nor comprehensively, which has resulted in an ambiguity and fuzziness of IS business value. Accounting for our observation that the discussion frays into too many lines of thought by contemporaneously losing track of the 'IS business value construct', we define
Research thrust 1: How can we yield a comprehensive, consistent and precise understanding of the multifaceted construct 'IS business value'?
To study this question, we need to conceptualise, disaggregate and operationalise the multifaceted construct 'IS business value'. Regarding the conceptualisation, we argue that researchers have implicitly adopted (and sometimes even confused) two dimensions of IS business value. The first dimension distinguishes internal vs competitive value. Internal value is achieved when IS contributes to redesigned business processes, better decision-making, improved coordination flexibility (Soh & Markus, 1995; Kohli & Grover, 2008; Ramirez et al, 2010) and productivity (Brynjolfsson & Hitt, 1996 . Examining both the IS literature and the organisation literature, we argue that IS innovation, change in IS capabilities and socio-organisational change (Gregor et al, 2006; Aral & Weill, 2007) are key focal constructs of internal IS business value; we discuss these constructs in detail in the context of internal value creation (see research thrust 5). In contrast, competitive value is achieved when IS supports market-oriented performance, such as stock market performance reactions (Dos Santos et al, 1993; Im et al, 2001 ) and profit ratios (Bharadwaj, 2000; Santhanam & Hartono, 2003) , and innovation and protection of resources (Avgerou, 2001 ). Internal value is assumed to have a direct impact on competitive value; we discuss this issue in detail in the context of competitive value creation (see research thrust 6). The second dimension distinguishes tangible value, operationalised through performance measures, and intangible value, such as organisational capabilities (Kohli & Grover, 2008) or the strategic position of a firm (Irani, 2002) . These examples show that intangible value can manifest in both internal and competitive value. Thus, we argue that the two dimensions are orthogonal (see Figure 4) and form an appropriate taxonomy of types of IS business value. As a consequence, 'internal value' and 'intangible value' should not be used synonymously, as is sometimes done in the literature. We suggest that the provided taxonomy be used as a starting point to further disaggregate and operationalise the four types of IS business value. Key tasks in this regard are (a) the instantiation of the taxonomy in terms of extending the lists of examples with further value types (e.g. customer satisfaction), (b) the identification of value items with which the respective value can be measured (e.g. customers' attitude towards the company and the offered product), and (c) identification and development of methodologies that allow measurement (e.g. interviews). While task (a) , task (b) seems to be more challenging, particularly for intangible value items. We suggest two (orthogonal) approaches for measuring intangible value items: (i) We argue that the scale level of a value item does not necessarily need to be 'cardinal' when it is difficult or even impossible to find reliable numerical data. In this case it might be legitimate to compare the current state with former states or with states of competitors and to derive a ranking. For example, the measurement of the value item 'customer satisfaction' can lead to the results 'customer satisfaction improved compared to previous year' or 'customer satisfaction was better than that of competitors'. (ii) A second approach for measuring intangible value items is the use of perceptual measures (Seddon, 1997; Chau et al, 2007) when objective measures are impossible or difficult to perform. For example, user satisfaction as a value at the individual level and the strategic position of a firm as a value at the organisational level are value items that are appropriate candidates for perceptual measures. In contrast to objective measures, perceptual measures are inherently linked to subjective attitudes of the respective evaluators; we discuss this issue in detail when describing the 'context of evaluation' (see research thrust 2). Regarding task (c), an excellent starting point is the work of Bannister & Remenyi (2000) , who categorise an abundance of methodologies related to respective value items.
As the discussion of measuring intangible value items revealed, the use of ordinal scale level and perceptual measures is tied to the competitive environment and the individuals who perform the evaluation. Both aspects can be subsumed under the concept 'context of evaluation'. However, we argue that the consideration of this context of evaluation is not only necessary with regard to intangible value items but also with regard to tangible items. For example, the meaningful evaluation of stock market reactions may also depend on what competitors have achieved on the stock market (Dehning & Richardson, 2002) and how general stock market conditions have developed. It should be noted that these environmental conditions ought to be considered, although stock market reactions can be evaluated both quantitatively and objectively. However, our literature review revealed that IS business value research widely ignores the consideration of the context in which business value is assessed. Thus we define Research thrust 2: How can the assessment of (internal and competitive) business value account for the context of evaluation, and in particular the firm, industry and country environment and the preferences of evaluators?
While research thrust 1 indicates that measuring the extent to which (internal and competitive) value has been created is a key question for future research, a related but different question is how the measured extent can be assessed when accounting for environmental factors. The significant role of environmental factors, divided into firm, industry and country factors (Barua et al, 1996; Dehning & Richardson, 2002; Melville et al, 2004) is widely identified in the literature. However, while their explanatory power for IS business value is recognised with regard to firm factors (Floyd & Wooldridge, 1990; Dos Santos et al, 1996; Li & Ye, 1999; Ravichandran & Lertwongsatien, 2005; Chari et al, 2008) and to industry and country factors (Sircar et al, 2000; Swierczek & Shrestha, 2003; Lim et al, 2004; Melville et al, 2004; Lin & Shao, 2006a; Kim et al, 2009) , there is remarkably little information in the literature concerning how these factors should be used when we interpret the achieved levels of various value items. For example, an improvement in the technical competencies of IS staff may be considered a positive progress, but when also accounting for the availability of comprehensive training programmes, financial incentives and an overall learnerfriendly firm culture, the level of improvement may turn out to be disappointing. In addition, patents achieved through IS-induced innovations need to be assessed in the context of whether other competitors have filed similar patents, what can be done with the granted patents with regard to competitive advantage, and whether national or supranational (e.g. European Union) laws or regulations have changed and thereby facilitated or impeded the patenting of innovations. Similarly, IS-induced changes in market-oriented measures, such as Tobin's q, need to be assessed in the context of the market performance of competitors and general stock market conditions. Clarifying these issues is highly important with regard to detecting and explaining achieved competitive advantage. To sum up, the evaluation of IS business value should be context-specific (Sylla & Wen, 2002; Alshawi et al, 2003) .
In order to operationalise this requirement, two questions need to be answered in future research: first, it needs to be clarified which firm, industry and country factors are to be considered for which value items (mapping of factors to value items). A good starting point would be to draw on the aforementioned factors that are assumed to have a causal nature with value items. Regarding firm factors, our research agenda reconceptualises a substantial set of factors as value items themselves, or more specifically, as value items of IS innovation, change in IS capabilities and socio-organisational change. However, there remain other firm factors that should be analysed in future research, including firm size, firm culture and geographical dispersion of firm units. Impor Overall, we suggest the adoption of a broad perspective that accounts for political, regulatory, educational, social and cultural contexts (Jelassi & Figon, 1994; Tam, 1998; Dewan & Kraemer, 2000; Melville et al, 2004; Garud et al, 2006) . The search for contextual factors should not be limited to explanatory factors. For example, although the IS innovation of competitors (industry factor) may have no causal impact on a firm's own IS innovation, for the final assessment of a firm's own IS innovation, what other firms have achieved in this regard can be relevant. Benchmarking achieved levels of IS innovation can help to predict the strategic position of both the firm itself and its competitors.
Second, it needs to be clarified how the assessment of value items should consider the (instantiations of) contextual factors identified in the previous step. For this purpose, we find the concept of 'states' useful as applied in decision theory (see, for example, Clemen, (1991)). In decision theory the outcomes of an action are assessed dependent on the environmental situation. We argue that this concept is not only useful in (ex ante) decison making but also in the (ex post) assessment of IS business value. States can be used as conceptual constructs of economic conditions, which are instantiations of environmental factors. For example, when assessing productivity (as a value item of process performance) in the context of the environmental factors 'competencies in process restructuring', 'average productivity gain of competitors' and 'increase in market demand', possible states S1 and S2 are S1 ¼ (competencies in process restructuring ¼ 'high', average productivity gain of competitors ¼ 2-5%, increase in market demand ¼ 1-2%) and S2 ¼¼ (competencies in process restructuring ¼ 'low', average productivity gain of competitors ¼ 0%, increase in market demand ¼ 5-10%). It is obvious that a firm's own productivity gain of 1% is less advantageous and less satisfactory in state S1 than in state S2.
The discussion of research thrust 1 already revealed the importance of using perceptual measures (Seddon, 1997; Chau et al, 2007) , such as user satisfaction, the attitude towards technology use and a firm's strategic position, in the context of the evaluation of intangible value items. As perceptual measures are tied to subjective attitudes of the evaluators, the preferences of the respective evaluators finally affect the (perceived) business value. We find it important to note that the relevance of considering subjective preferences of stakeholders goes even beyond the evaluation of intangible value items. Even when 'hard' economic performance measures are applied, such as productivity and total shareholder return, different stakeholders interpret these values differently when they have partly conflicting interests and thus divergent preferences (Tallon et al, 2000; Chau et al, 2007) . In order to account for this phenomenon, researchers can draw on the concepts proposed in utility theory (Fishburn, 1970) . This discipline applies the concept of (subjective) preference functions, which map (objective) outcomes onto (subjective) utilities in accordance with the evaluators' preferences. For example, the utility can mirror how a manager values a 5% productivity gain in terms of competitive advantage. Future research would need to identify and compare preference functions for various stakeholders.
Neglected disaggregation of IS investments
Our literature review reveals deficiencies in knowledge of how specific IS assets contribute to various types of economic performance. These deficiencies are closely related to the fact that the existing IS literature suffers from ambiguity in the definition and conceptualisation of IS resources (Wade & Hulland, 2004) . Furthermore, most current conceptualisations of IS resources equate potentially heterogeneous investment allocations across firms by measuring total IS intensity. In order to account for these deficiencies, we formulate Research thrust 3: How can total IS investments be disaggregated conceptually and empirically such that the impact of different types of investments on the economic performance of a firm can be determined?
To study this question, it is necessary to identify different types of IS assets that are accountable for different types of performance. From a conceptual point of view, we argue that a useful step towards disaggregation is a classification of IS assets, which goes beyond a simple, but inappropriate classification of IS as hardware, software, telecommunications and the services of IT personnel, as is often suggested in the literature (e.g. Whyte, 2010) . One of the shortcomings of this classification is that it does not consider the purpose for which the asset is used: for example, a CRM system helps identify individual customer needs and ultimately increase revenue or even market share, while a video conference software helps avoid travel expenses and save time in negotiations with business partners. These business purposes (and the related IS investments) are hardly comparable in terms of how useful they are for a firm unless we account for the business goals of the respective firms. For example, while for mobile service providers knowledge about their customers is a key requirement to compete in the mobile communication market, a consulting company may aim at speeding up communication with customers. Consequently, it would seem reasonable to distinguish IS investments according to the respective business goals of firms. Aral & Weill (2007, p. 766) suggest distinguishing [y] innovative vs noninnovative, strategic versus nonstrategic, and internally focused (e.g., process control, coordination, etc.) versus externally focused investments (customer satisfaction, relationship management, etc.). More generally, Weill (1992) and Weill & Broadbent (1998) suggest disaggregating IS assets by categorising firms' IS investments into a portfolio of infrastructure, transactional, informational and strategic assets. Regarding the latter, a promising approach would be to draw on the RBV (Wernerfelt, 1984; Barney, 1991) in order to account for the strategic purposes of IS resources; we discuss the potential of the RBV of the firm further in the following subsection, where we address value generation processes. This perspective is supported by Aral & Weill (2007) , who argue that the impact of IS on organisational performance can be captured only if we investigate how firms allocate investments across different types of IS assets and how these assets contribute to building and sustaining valuable, scarce and difficult-toimitate resources. However, research in this regard is in its infancy (Wade & Hulland, 2004) .
Beyond the aforementioned conceptual issues in disaggregating IS investments, we need to keep in mind that the practical benefit of any classification depends on how well it can be applied in practice. A key challenge in practice will be the assignment of IS assets to particular asset classes, therefore we need to define methodologies that account for potential ambiguities in this assignment. Any conceptual disaggregation of IS assets should envision this practical issue. A second practical problem for empirical research is related to the availability of data: while firms' expenses in hardware, software and infrastructure may be available for specific firms, industries or economies, their general availability across these boundaries is often limited. Thus, it is almost impossible to measure these inputs accurately (Whyte, 2010) . As a consequence, today we cannot expect to get even more fine-grained information on IS investments, which would be necessary in order to account for infrastructure, transactional, informational and strategic assets, for example. In order to account for this deficiency, it would be useful for researchers to go into firms and collect and evaluate these data in case studies. The availability of a comprehensive data set provided by firms or acquired by researchers would be even more useful.
Researchers have convincingly argued that the disaggregation of IS investments into single IS assets should be accompanied by accounting for linkages between them (Aral & Weill, 2007; Cho & Shaw, 2009 ). However, while synergy and diversification have been intensively discussed in other areas, such as in the strategy literature (Amihud & Lev, 1981; Christensen & Montgomery, 1981; Rumelt, 1982; Palepu, 1985; Robins & Wiersema, 1995; Farjoun, 1998; Miller, 2004; Tanriverdi & Venkatraman, 2005) , there is hardly any mention of synergies of IS investments in the IS literature.
Research thrust 4: How can the disaggregation of total IS investments account for synergies and complementarities of IS assets?
This research thrust will require identifying opportunities of synergies and complementarities of IS assets. Synergies of IS assets occur when the benefit of jointly using several IS assets is higher than the sum of the benefits of each of the single IS assets. The discussion of potential synergies of IS investments is almost absent in the IS business value literature, and we found only the work of Cho & Shaw (2009) , who draw on portfolio selection theory to optimise IS investments across business units. While their focus is on decision making in multiple business units, our focus lies on the explanation of how IS assets create synergies at the firm level. Thus, we suggest a different approach to identify synergies: we argue that synergies occur primarily when IS assets serve the same business objectives. Following this logic, we need to develop methodologies that allow us to identify a mapping between IS assets and business objectives. These objectives may have a competitive orientation, but they can also target other aspects, such IS capabilities, socio-organisational capabilities, firm culture and legal compliance.
In the management literature, one key concept in operationalising business objectives is 'critical success factors' (CSF) (Rockart, 1979; Boynlon & Zmud, 1984) , which are factors that ensure that business objectives are achieved. These business objectives can comprise both profit and non-profit objectives (Rockart, 1979; Boynlon & Zmud, 1984) , so we regard the concept of CSF as useful for our purpose. In the context of developing an IS asset portfolio, CSF are often used to derive information requirements, which finally drive the selection of IS assets (Chaffey & Wood, 2005, p. 314ff; Laudon & Laudon, 2005, p. 448ff) . We see the applicability of CSF in a broader context and argue that they can also be used to derive requirements in other IS-supported activities, including business process support, and intra-and interorganisational communication. While the first step is the assignment of CSF to business goals, the second step is assigning IS assets to CSF. As CSF can still be at a high level, we suggest the further operationalisation of CSF with key performance indicators (KPI), which are measures of CSF (Chaffey & Wood, 2005, p. 314f) . CSF and associated KPI can then be used to identify those IS assets that jointly support the specific CSF and can thus provide synergies. Figure 5 illustrates the relationships between business objects, CSF/KFI and IS assets with an example that draws on the relationships between loyalty drivers and measures to assess their success at Dell (Reicheld & Schefter, 2000) . In this example, we assume that the CSF 'Ship to target' can be supported by a logistics tracking system, which helps to detect possible delays in shipping the system to the customer, and a customer management order system, which helps the timely processing of customer orders. The CSF 'Initial field incident rate' can be supported by a (product) quality management system and a knowledge management system, which stores and provides knowledge on how to avoid quality problems. If this knowledge management system also stores knowledge on how such problems can be solved once they occur, then the system also contributes to another CSF 'On-time, first-time fix'. Together with a technical product IS with mobile accessibility for technicians, and a customer complaint management system, which provides for detailed comments by customers regarding the particular problems that occur, the three systems finally support the business objective 'Enhance post-sale service and support'.
The scenario shows that the relationship between CSF and IS assets is an (m:n) relationship, that is a single CSF can be supported by several IS assets (relationship A), and a single IS asset can serve several CSF (relationship B). Relationship A offers the opportunity for synergies of IS assets regarding the creation of value (in terms of supporting a CSF). We refer to this as 'super-additive IS value synergy'. Relationship B offers the opportunity for synergies of IS assets regarding cost saving. For example, a knowledge management system that accounts for knowledge about both how to avoid quality problems and how to solve quality problems is probably less expensive than two dedicated knowledge management systems. We refer to this type of synergy as 'sub-additive IS cost synergy'. The related terms 'super-additive value synergy' and 'subadditive cost IT synergy' are used by Cho & Shaw (2009) in the context of synergies between two IT investment units. However, we adopt the notions here as they are also appropriate for describing synergies in our context. We see two key advantages of following the approach displayed in Figure 5 in future research on synergies and complementarities of IS assets: (1) It allows a systematic and generally applicable identification of (sets of) IS assets, which serve the same business objective and thus have the potential to create synergies. (2) CSF are shaped by the firm, the industry and the national environment (Laudon & Laudon, 2005, p. 448f ) so that they can account for the various environmental factors modelled in our research agenda. This approach allows the explanation of differences in synergy generation (and thus in economic performance) between firms that invest in the same set of IS assets.
Following the suggested CSF-based approach, future research would need to pay attention to answering two research questions: (1) How can CSF/KPI be mapped on supporting IS assets? (2) When does which type of synergy of IS assets occur?
IS business value creation process as grey box Our review of the literature reveals that researchers, particularly those drawing on (socio-) organisational theories, have identified IS capabilities and socio-organisational capabilities as complementarities that mediate the impact of (investments in) IS in supporting the competitive goals of a firm (DeSanctis & Poole, 1994; Rowe, 1994; Orlikowski, 1996; Avgerou, 2001; Aral & Weill, 2007; Kane & Alavi, 2007; Mutch, 2010; Rai & Tang, 2010; Mithas et al, 2011) . We thus distinguish internal value (complementarities) from competitive value, which is directly market-oriented (e.g. protection of resources, innovations, market share). Analysing the former, we find that the process of generating internal value, based on the relationships between IS assets and various complementarities, has not been sufficiently explored. Consistent with Zammuto et al (2007) and Orlikowski & Iacono (2001) , we argue that these relationships are not static and can thus be explained more appropriately when accounting for time-variant changes. Consequently, we suggest a perspective that accounts for both static and dynamic aspects.
Research thrust 5: How, why and when do IS assets, IS capabilities and socio-organisational capabilities affect each other and jointly create internal value?
To study this research question, we need to conceptualise how capabilities can manifest as intangible values and to explain interdependencies between IS assets (for the need for operationalisation, see research thrusts no. 3 and 4), IS capabilities, and socio-organisational capabilities in terms of their mutually reinforcing character. Regarding the conceptualisation of IS capabilities, we find the approach of Aral & Weill (2007) useful: they draw on the work of Nelson & Winter (1982) and distinguish IS competencies (IS skills and IS management quality) and IS practices (culture of IS use) as 'interlocking systems' that complement IS, based on the RBV and evolutionary economics. It should be noticed that Aral & Weill (2007) also include 'digital transactions' and 'Internet architecture', but following Bourdieu's theory of practice (Bourdieu, 1977) , we argue that these parts should not be subsumed under practices. To sum up, future research would need to investigate how competencies and practices influence each other and how these IS capabilities develop over time (change in IS capabilities).
In addition to IS-related organisational capabilities, other socio-organisational capabilities have been discussed intensively in the context of IS and organisational research (DeSanctis & Poole, 1994; Rowe, 1994; Fulk & DeSanctis, 1995; Orlikowski, 1996; Shin, 1997; Whittington et al, 1999; Bannister & Remenyi, 2000; Brynjolfsson & Hitt, 2000; Devaraj & Kohli, 2000; Avgerou, 2001; Irani & Love, 2001; Irani, 2002; Pinsonneault & Kraemer, 2002; Oz, 2005; Aral & Weill, 2007; Kane & Alavi, 2007; Leonardi, 2007; Zammuto et al, 2007; Mutch, 2010) . Important parts are deemed (intra-and interorganisational) processes, practices and structures, all of which develop over time, thereby creating socio-organisational change. However, researchers have been remarkably silent concerning the questions of how and when socioorganisational change induces changes in IS capabilities and vice versa; the only pertinent studies we found were those of Rai & Tang (2010) and Mithas et al (2011) , who operationalise socio-organisational capabilities by distinguishing customer management capability, process management capability and performance management capability). Mithas et al (2011) find empirical evidence that all three capabilities are positively correlated with IS capabilities (more specifically, with information management capabilities). However, the existence of correlations between constructs does not necessarily imply the existence of causal links between these constructs. Thus, we argue that future research should analyse the causal impact of each of the capability types on IS capabilities as well as the joint causal impact of all three capability types.
In contrast, a substantial body of contributions addresses the relationship between socio-organisational capabilities and IS innovation. If we regard the latter as a construct that models time-variant dynamics of IS assets in order to account for the fact that different assets are subject to different speeds of IS innovation (Whyte, 2010), we can conceptually merge the static perspective on IS assets with the dynamic perspective on how their development (IS innovation) interacts with socioorganisational capabilities (see Figure 3) . This interaction has been studied intensively, but it needs further attention due to conflicting results: a substantial body of research attests a symbiotic relationship between IS innovation and socio-organisational change (Ciborra & Lanzara, 1994; Rowe, 1994; Orlikowski & Walsham, 1996; Orlikowski, 1996; Whittington et al, 1999; Avgerou, 2001; Aral & Weill, 2007; Kane & Alavi, 2007; Leonardi, 2007; Zammuto et al, 2007) , which is consistent with results from various streams and concepts of socio-technical research, including the duality of technology (Daft, 1978; Orlikowski, 1992; DeSanctis & Poole, 1994) , and actor networks (Callon, 1991; Latour, 1991; Akrich, 1992) . Avgerou (2001) provides a good overview of this research and stresses that value creation is a social construction. In contrast, another stream of research (although weaker in terms of literature contributions) questions the symbiotic relationship. For example, Avgerou (2000) adopts an institutionalisation perspective and finds empirical evidence that '[i]t is misleading to consider IT an enabler to or a result from the efforts of organizational change.
[y] IT innovation proceeds in a self-fulfilling manner, relying mainly on its own institutional forces'(p. 242). Based on a case study, the author argues that IS has become a 'rational myth', using the term suggested by Meyer & Rowan (1991) (p. 238) . Another issue that questions the symbiotic relationship between IS innovation and socioorganisational change is related to organisational structures. While some studies find that IS innovation has been associated with the emergence of new organisational forms replacing the hierarchical bureaucratic structure (Drucker, 1988; Powell, 1990; Bjorn-Andersen & Turner, 1994) , Applegate (1994) reports that her continuing research on IS and organisational forms suggests the persistence of the hierarchical structure, rather than its replacement.
Future work needs to resolve the aforementioned contradictions and clarify the relationship between IS innovation and socio-organisational change. We argue that such research would need to differentiate the relationships between the various types of IS assets and socio-organisational capabilities (practices, intraorganisational processes, inter-organisational processes, and structures), and to consider the development of these relationships over time. The classification of different types of impact may follow the differentiation of Pinsonneault & Kraemer (2002) , who distinguish between the 'facilitate effect' and the 'cause effect'. Finally, the relationship between IS innovation and change in IS capabilities has not received much attention in the literature although both are considered key components in accomplishing organisational tasks (Aral & Weill, 2007) . The importance of analysing the relationship becomes evident when we draw on the RBV and argue that the actual benefit of IS assets is not their pure availability in a firm (IS assets can rapidly become commodities), but their much more difficult-to-imitate interplay with capability development and learning opportunities tied to firms' specific asset positions (Dierickx & Cool, 1989; Cohen & Levinthal, 1990) . We suggest focusing on this relationship in future research.
Beyond the explanation of how internal capabilities and intangible value are created, IS business value research must account for how competitive value is cocreated through IS and internal values. As the discussion of IS value generation in the previous section reveals, the literature acknowledges that this effect is substantial and can result in competitive value that manifests in many ways, including the protection of resources, innovations (e.g. protected through patents), market performance and accounting performance. However, research still lacks an explanatory component concerning this phenomenon.
Research thrust 6: How, why and when do IS assets, IS capabilities and socio-organisational capabilities jointly create competitive value, thus performing a value creation process?
This research thrust will require explaining how specific types of competitive value are supported or even caused by various IS assets and internal value items. Our approach is consistent with the conceptualisation of Mithas et al (2011) , who propose a two-stage model with the information management capability as a focal construct and organisational capabilities as the mediators between information management capability and firm performance.
We see several promising research paths. One approach is to validate the hypothesis of Aral & Weill (2007) , who claim that '[f]irms' total IT investment is not associated with performance, but investments in specific IT assets explain performance differences along dimensions consistent with their strategic purpose ' (p. 763) . While the authors regard strategies at a high level (e.g. cost leadership or innovation), we argue that this phenomenon should also be studied at a more concrete level. Consistent with the analysis of synergies of IS assets in creating value (see research thrust 4), we argue that the use of business objectives operationalised through CSF and KPI is a good starting point for analysing how IS assets, IS capabilities and socio-organisational capabilities jointly contribute towards achieving competitive value. More precisely, future research needs to identify bundles of IS assets, IS capabilities and socio-organisational capabilities for each of the CSF. Figure 6 exemplifies this approach by Figure 6 Relationship between business objectives, CSF/KPI, IS assets, IS capabilities and socio-organisational capabilities.
extending Figure 5 . In our scenario we hypothesise, for example, that the CSF 'Ship to target' not only needs to be supported by a logistics tracking system and a consumer order management system, but also by staff skills in using these systems and by the implementation of CRM processes. While the levels of business objectives and CSF/KPI are part of a real world example (Reicheld & Schefter, 2000) , the levels of IS assets and complementarities are fictional and would need to be empirically analysed in future research. A second approach is related to access to external resources. For example, if acquiring and protecting access to external information resources, such as media content, real-time stock data, or technical information on suppliers' products, is a key success factor in sustaining a firm's competitiveness, then investments in inter-organisational IS and the development of capabilities to integrate them in business processes seem reasonable. A profound theoretical underpinning of these arguments is provided by the 'Resource Dependence Theory' (RDT) (Pfeffer & Salancik, 1978) , according to which [y] actors lacking in essential resources will seek to establish relationships with (i.e., be dependent upon) others in order to obtain needed resources. Also, organizations attempt to alter their dependence relationships by minimizing their own dependence or by increasing the dependence of other organizations on them (Schneberger & Wade, 2010) . While the RDT theory has been applied in the general IS literature -for a good overview see the list of references provided by Schneberger & Wade (2010) -we are not aware of studies that use RDT to explain the (potential of the) creation of IS business value through IS. Thus, we suggest that future IS business value research make use of the RDT.
A third option is that the strategic-oriented perspective on IS is complemented with research efforts in the field of IS governance, which deals with the strategic alignment of business and IS and has only recently begun to be investigated by scholars (Schwarz & Hirschheim, 2003; Raghupathi, 2007; Ali & Green, 2012; Ho et al, 2011) . This option is supported by the empirical findings of Avison et al (2006) and Nelson (2007) , who identified managerial IS unconsciousness, failure in IS governance and insufficient risk management as widely occurring mistakes that cause the failure of IS projects and, in some cases, even bankruptcy of companies.
A fourth stream of research should target unanticipated consequences, which can be positive and/or negative, result directly or indirectly from IS use, and which can occur despite or because of IS investments. Markus & Robey (2004) provide a rich set of theoretical explanations (see the subsection 'IS business value creation process as grey box'), but an integrated theory still needs to be developed and empirically validated.
A fifth perspective on the research thrust can be adopted through the 'Resource-based View' (RBV) (Wernerfelt, 1984; Barney, 1991) , which argues that durable competitive advantage emerges from unique combinations of resources (Grant, 1996) that are economically valuable, scarce and difficult to imitate (Barney, 1991) . The RBV on IS assets conceptualises IS assets as resources and identifies the strategic purpose of IS resources for the firm (Wade & Hulland, 2004) . Consistent with Aral & Weill (2007) , we argue that the impact of IS and complementing capabilities on a firm's competitive position can be captured only if we investigate how firms' IS allocations and firms' capabilities (Powell & Dent-Micallef, 1997) jointly contribute to building and sustaining resources. This (more comprehensive) perspective might resolve the alleged contradictory results concerning the strategic relevance of IS. As a consequence, even when IS assets are identified as imitable resources that are perfectly mobile across organisational boundaries, the bundle consisting of these assets and complementary capabilities may form a difficult-to-imitate resource. However, research in this regard is not well developed.
Finally, we argue that future research needs to acknowledge concerns regarding the durability of competitive advantages that are induced through such bundles. As in the case of internal value, we argue that also the perspective on competitive value needs to account for time-variance and that such value is eroded over time, depending on competitors' ability and the speed with which IS assets and capabilities are imitated by competitors. Rowe (1994, p. 29) argues that [y] competitive advantage can only be achieved during periods when there is uncertainty concerning technology and when organizational innovation is being introduced. We thereby question Grant's (1996) hypothesis of 'durable competitive advantage' in the context of IS business value, and we argue that future research needs to investigate the time dimension of competitive value. Table 3 summarises the key components of the proposed research agenda.
Summary of research agenda
Potential for further research
The research agenda presented in the previous section proposes paths for closing three research gaps: (a) ambiguity and fuzziness of the 'IS business value' construct, (b) neglected disaggregation of IS investments, and (c) IS business value creation process as grey box. While we believe that these research gaps and the related deficiencies (see Table 3 ) belong to the most severe issues in current IS business value research and that our research agenda includes the most urgent research thrusts, we also see further potential for research:
(1) Our research is intrinsically tied to the ex post, firmlevel perspective on IS business value. This view limits the applicability of the synthesised IS business value model and the derived research agenda in several regards: (i) They are not tailored to specific sectors. Such work is provided for the manufacturing sector (Banker et al, 2006) , the banking sector (Beccalli, 2007; Casolaro & Gobbi, 2007 ; Senadheera et al, Interdependencies between particular IS capabilities, competencies and practices; development of IS capabilities over time (change in IS capabilities). Impact of socio-organisational change on changes in IS capabilities; consideration of three types of socio-organisational capabilities: customer management capability, process management capability and performance management capability. Future work needs to resolve contradictory results in the literature regarding the relationship between IS innovation and socioorganisational change. Relationship between IS innovation and change in IS capabilities needs to be investigated in order to understand how IS assets and innovation contribute to building and sustaining valuable, scarce and difficult-to-imitate resources. How, why and when do IS assets, IS capabilities and socio-organisational capabilities jointly create competitive value, thus performing a value creation process? Identification of complementarities of IS assets, IS capabilities and socio-organisational capabilities by means of business objectives, critical success factors and key performance indicators. Protection of access to resources, decrease in dependence of own firm on other firms, and increase in dependence of other firms on own firm through inter-organisational IS (Resource Dependence Theory). Competitive value of IS and capabilities manifests in performance differences along dimensions consistent with their strategic purpose (Resource-based view, IS governance). IS use can have unanticipated consequences. The development of an integrated explanatory theory can draw on the multidisciplinary theoretical input of Markus & Robey (2004) . Erosion of competitive value over time depends on ability and speed with which IS assets and capabilities are imitated by competitors.
2011
) and the insurance sector (Harris & Katz, 1991; Neirotti & Paolucci, 2007) , for example. (ii) Our work does not address national economies or specific countries (see, for example, Poon & Davis, 2003; Swierczek & Shrestha, 2003; Senadheera et al, 2011) , nor does it provide a research agenda for studying (differences between) developed and developing countries (see, for example, Dedrick et al, 2003; Lin & Chiang, 2011 (Senadheera et al, 2011) . However, the use of social media is relatively new to many organisations, which are still experimenting when they make their initial forays into social media (Nair, 2011). It seems that companies have only limited knowledge on how to exploit the potentials of social media. We advocate investigations into how companies can gain business value from social media (see, for example, the work of Culnan et al, 2010). (4) Our paper does not focus on the relationship between IS investments and economic risk. IS investments bear economic risks due to the uncertainty of the future and states (McFarlan, 1981; Mata et al, 1995) , and are even regarded as being substantially riskier than non-IS investments, as measured by their relative contributions to the overall riskiness of the firm (Dewan et al, 2007) . While risk in the context of IS investment decision making (ex ante evaluation) has received a little attention (Sylla & Wen, 2002; Au & Kauffman, 2003; Benaroch et al, 2007; Dewan et al, 2007) , both the creation and the reduction of risk through IS investments has been neglected. However, this neglect can result in ignoring the essential impact of IS investments. For example, when an online broker invests in a load balancing system, which decreases the probability of broker service unavailability, the expected loss of revenue due to server downtimes is reduced. On the other hand, the deployment of a network-based CRM system creates risk with regard to the confidentiality of customer data due to attacks from hackers. Despite some recent contributions on the impact of IS on economic risk (e.g. Dewan & Ren, 2007; Hannu, 2008) 
Concluding remarks
Accounting for enduring doubts about the value of IS investments, this paper aims at pushing forward research on IS business value by synthesising existing knowledge, identifying research gaps and proposing a research agenda. On the basis of a comprehensive literature review, which includes more than 200 research papers and 20 literature reviews, we showed that the literature has generated substantial knowledge of performance measures, contextual factors, lag effects and the impact of IS investments on market performance, accounting performance and productivity. However, results in these subfields have not explained sufficiently how, why and when IS investments create business value. Future research needs to close three research gaps by (a) resolving the ambiguity and fuzziness of the 'IS business value' construct, (b) disaggregating IS investments, and (c) opening the grey box of the IS business value creation process. In order to overcome these limitations and provide starting points for research activities, we suggest a research agenda, including research thrusts and concrete research paths. We regard (IS business value) theory building and testing as one of the key challenges of future research. To approach this goal, we deem it necessary to investigate causal relationships between capabilities, IS assets and competitive value items. Such causal relationships are indicated by the arrows between value items in the graphical representation of our research agenda (Figure 3) . We contemporaneously acknowledge that a theory on IS business value should help to explain dynamic phenomena. Thus, our research agenda also accounts for questions related to time-dependent relationships (indicated through elliptic arrows in Figure 3 ). While the former research paths are aligned with variance theories, which incorporate independent variables that cause variation in dependent variables, the latter paths are linked to process theories, which target dynamic phenomena (Webster & Watson, 2002, p. xix) . Our research agenda thereby accounts for the argument that [y] many of the best theories are hybrids, combining the best qualities (Newman & Sabherwal, 1991; DiMaggio, 1995, p. 392) . BENAROCH M and KAUFFMAN RJ (1999) Organization Science: Following references provided in the literature and by the reviewers and the editor of this paper, we found these journals appropriate candidates for containing valuable articles on IS business value. However, this selection mirrors the subjective opinion of the author. 2. We scanned the references of literature reviews that were identified during phase 1. This procedure also allowed us to identify further literature reviews. The procedure was iterated until no further review was found. At the end of phase 2, we identified more than 400 research papers, including 20 literature reviews. 3. With the help of a student research assistant, we scanned the abstracts of these research papers and excluded those papers that did not seem to be related to the investigation of IS business value or that did not meet academic standards. In some cases it was also necessary to investigate the body of the paper at this stage. At the end of phase 3, we identified 327 research papers related to the economic value of IS. 4. In phase 4, we analysed the body of these papers regarding their research questions, methodology and research models, and characteristics. From this list, we removed those empirical papers, which either did not describe their research model or which used a considerably small sample. The remaining articles are included in this study.
